I. INTRODUCTION The diffusion of a particle over a barrier has attracted much attention over the past 50 years. It has many applications in problems from physics, chemistry, biology, and other fields. A particle is moving in a potential with two local equilibrium positions that are separated by a potential barrier. The particle is coupled to a heat bath so that in a reduced description, the particle is subject to both a damping force and a fluctuating random force. In many cases the motion of the Brownian particle is approximated by a Markov process whose transition probabilities obey a Fokker-Planck equation [1] .
The particle stays near one of its equilibrium positions for a long time until the particle jumps to the top of the barrier due to rare energy Auctuations. The escape rate is governed by a Boltzmann factor, to~exp( b, E /T), -where AE is the potential difference between the top and the bottom of the potential and T is the temperature of the heat bath (in units with kii= 1). The prefactor is determined by the properties of the motion of the particle near the bottom and the top of the barrier as well as the strength of the coupling between the particle and the heat bath. An account of the exhaustive discussion of these questions is found in a recent review [2] .
In the last decade, thermally activated escape has been studied in systems in which other dynamic processes are present. In particular, nonlinear cooperative effects have been observed in systems with fluctuational transitions and periodic modulations both experimentally and theoretically. It was found that the addition of external noise may amplify the signal-to-noise ratio (SNR) in a periodically driven bistable system (stochastic resonance) [3 -8] .
The standard model for stochastic resonance is an overdamped Brownian particle which is moving in a bistable potential and is driven periodically. At low-noise level, the particle hops infrequently between the wells with a rate that increases with increasing noise level~In the intermediate-noise-level regime, the likelihood of a hop is greatest when the deterministic modulation reaches its maximum value. With further increase of the noise level, the particle hops frequently between the wells. The SNR thus has a characteristic domelike shape.
In this paper, we study the thermally activated escape of a Brownian particle over a fluctuating barrier [9, 10] .
In our model, we take for the barrier height a dichotomic random process. That is, the barrier height fluctuates with a rate o, between the values E+ and E . This model has previously been studied by one of us [11] The boundary conditions (BC) for the r+ and r must be specified. We choose reflecting BC at the bottom of the barrier x = -L and absorbing BC at the top of the barrier x =0,
r+(x =0)=0 . Because (x,y) is a two-variable Markov process, the mean exit time is obtained in a standard manner [13] . 
We And the coupled differential equations Edo. For a static potential barrier, the mean exit time is proportional to the thermal activation, 7. =rzexp(E/T). Detailed properties of the potential barrier enter this expression through the prefactor~only. Our results show that in the case of the Auctuating potential, the exponential factor itself depends on details of the potential barrier. For a static potential barrier, we define the probability that at time t the Brownian particle is to the left, say, of the barrier, n = n (t). We assume n (0) = 1. The particle escapes over the barrier with the rate r. We neglect the probability Aux 
